Introduction and preliminaries
A classical question in the theory of functional equations is the following: "when is it true that a function, which approximately satisfies a functional equation E, must be close to an exact solution of E?" If the problem accepts a solution, we say that the equation E is stable. Such a problem was formulated by Ulam 1 in 1940 and solved in the next year for the Cauchy functional equation by Hyers 2 . It gave rise to the stability theory for functional equations. The result of Hyers was extended by Aoki 3 in 1950 by considering the unbounded Cauchy differences. In 1978, Rassias 4 proved that the additive mapping T , obtained by Hyers or Aoki, is linear if, in addition, for each x ∈ E, the mapping f tx is continuous in t ∈ R. Gȃvruţa 5 generalized the Rassias' result. Following the techniques of the proof of the corollary of Hyers 2 , we observed that Hyers introduced in 1941 the following Hyers continuity condition about the continuity of the mapping for each fixed point and then he proved homogeneity of degree one and, therefore, the famous linearity. This condition has been assumed further till now, through the complete Hyers direct method, in order to prove linearity for generalized Hyers-Ulam stability problem forms see 6 . Beginning around 1980, the stability problems of several functional equations and approximate homomorphisms have been extensively investigated by a number of authors and there are many interesting results concerning this problem see 7-21 . In this paper, employing the above equality 1.5 , for a fixed positive integer n ≥ 2, we introduce a new functional equation, which is called an additive functional equation of nApollonius type and whose solution is said to be an additive mapping of n-Apollonius type;
We will adopt the idea of Cȃdariu and Radu 8, 25, 28 to prove the generalized HyersUlam stability results of C * -algebra homomorphisms as well as to prove the generalized Ulam-Hyers stability of generalized derivations on C * -algebra for additive functional equation of n-Apollonius type.
We recall two fundamental results in fixed-point theory. 3 one has the following estimation inequalities:
for all nonnegative integers n and all x ∈ X. 
for all nonnegative integers n or there exists a positive integer n 0 such that the following hold:
2 the sequence {J n x} converges to a fixed point y * of J;
3 y * is the unique fixed point of J in the set Y {y ∈ X | d J n 0 x, y < ∞};
Throughout this paper, assume that A is a C * -algebra with norm · A and that B is a C * -algebra with norm · B . Proof. Letting x 1 · · · x n z 0 in 1.6 , we get that f 0 0. Let j and k be fixed integers
Stability of C
for all x j , x k , z ∈ X. Replacing x j by −x j and x k by x j in 2.1 , respectively, we get
for all x j , z ∈ X. Putting z 0 in 2.2 , we conclude that f −x j −f x j for all x j ∈ X. This means that f is an odd function. Letting x k z 0 in 2.1 and using the oddness of f, we obtain that
for all x j ∈ X. Letting z 0 in 2.1 , using the oddness of f and 2.3 , we have
for all x j , x k ∈ X. Therefore, f : X → Y is an additive mapping. The converse is obviously true.
For a given mapping f : A → B and for a fixed positive integer n ≥ 2, we define
for all μ ∈ T 1 : {ν ∈ C : |ν| 1} and all z, x 1 , . . . , x n ∈ A. We prove the generalized Hyers-Ulam stability of C * -algebra homomorphisms for the functional equation C μ f z, x 1 , . . . , x n 0.
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for all x ∈ A, then there exists a unique C * -algebra homomorphism H : A → B such that
for all x ∈ A.
Proof. Consider the set
and introduce the generalized metric on X:
It is easy to show that X, d is complete. for all x ∈ A, where α n 2 − 1 /n.
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For any g, h ∈ X, we have
2.16
Therefore, we see that
This means J is a strictly contractive self-mapping of X, with the Lipschitz constant L. Letting μ 1, z x j x, and for each 1 ≤ k ≤ n with k / j, x k 0 in 2.7 , we get
for all x ∈ A. Hence d f, Jf ≤ 1/α. By Theorem 1.2, there exists a mapping H : A → B such that the following hold: 1 H is a fixed point of J, that is,
for all x ∈ A; the mapping H is a unique fixed point of J in the set
2.21 and this implies that H is a unique mapping satisfying 2.20 such that there exists C ∈ 0, ∞ satisfying
for all x ∈ A. for all x ∈ A;
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and this implies that the inequality 2.11 holds. It follows from 2.6 , 2.7 , and 2.23 that 
2.33
for all μ ∈ T 1 and all x, y, z ∈ A. Then there exists a unique C * -algebra homomorphism H : A → B such that
2.34
Proof. for all x ∈ A, where α n 2 − 1 /n. We can conclude that J is a strictly contractive self mapping of X with the Lipschitz constant L.
It follows from 2.18 that which implies that the inequality 2.38 holds. The rest of the proof is similar to the proof of Theorem 2.2.
